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Experiment	ID	 Mineral	 Organic	Acid	 Initial	pH	 pH	of		6th	sample	 	Kdiss	(Ca)	(mol	min.	m-2	s-1)		 Uncertainty	(Ca)	(mol	min.	m-2	s-1)		 Kdiss	(P)	(mol	min.	m-2	s-1)	 Uncertainty	(P)	(mol	min.	m-2	s-1)		ACE-MER-3	 Merrillite	 Acetic	 5.5	 5.54	 7.43x10-9	 3.98x10-10	 7.39x10-9	 2.69x10-10	ACE-MER-D-3	 Merrillite	 Acetic	 5.5	 5.54	 7.87x10-9	 3.61x10-10	 7.08x10-9	 9.26x10-10	SUC-MER-3	 Merrillite	 Succinic	 5.5	 5.56	 4.86x10-9	 1.17x10-10	 7.96x10-9	 8.97x10-10	SUC-MER-D-3	 Merrillite	 Succinic	 5.5	 5.54	 5.64x10-9	 1.57x10-10	 7.78x10-9	 3.43x10-10	MES-MER-2	 Merrillite	 Methylsulfonic	 5.5	 5.98	 2.58x10-10	 4.58x10-11	 8.06x10-10	 6.60x10-11	MES-MER-D-2	 Merrillite	 Methylsulfonic	 5.5	 5.72	 3.15x10-10	 4.80x10-11	 9.41x10-10	 9.72x10-11	DI-MER-5	 Merrillite	 Inorganic	 5.5	 4.57	 8.61x10-10	 7.18x10-11	 1.06x10-9	 9.01x10-11	DI-MER-D-5	 Merrillite	 Inorganic	 5.5	 5.47	 6.21x10-10	 9.02x10-11	 1.01x10-9	 4.23x10-11	MEL-MER-1	 Merrillite	 Mellitic	 5.5	 5.71	 1.00x10-8	 8.45x10-10	 1.51x10-8	 3.83x10-10	MEL-MER-D-1	 Merrillite	 Mellitic	 5.5	 5.61	 1.07x10-8	 8.35x10-11	 1.54x10-8	 4.34x10-10	OXA-MER-2	 Merrillite	 Oxalic	 5.5	 5.61	 n.d.	 n.d.	 4.00x10-8	 4.94x10-9	OXA-MER-D-2	 Merrillite	 Oxalic	 5.5	 5.65	 n.d.	 n.d.	 3.81x10-8	 3.33x10-9	ACE-WHIT-1	 Whitlockite	 Acetic	 5.5	 5.53	 2.19x10-8	 6.23x10-9	 2.16x10-8	 3.22x10-9	ACE-WHIT-D-1	 Whitlockite	 Acetic	 5.5	 5.54	 2.31x10-8	 1.73x10-9	 2.92x10-8	 2.35x10-9	SUC-WHIT-1	 Whitlockite	 Succinic	 5.5	 5.59	 1.60x10-8	 3.77x10-10	 2.42x10-8	 3.79x10-9	SUC-WHIT-D-1	 Whitlockite	 Succinic	 5.5	 5.58	 1.58x10-8	 7.96x10-10	 2.53x10-8	 1.52x10-9	MES-WHIT-1	 Whitlockite	 Methylsulfonic	 5.5	 6.33	 1.76x10-9	 1.67x10-10	 1.00x10-8	 1.24x10-9	MES-WHIT-D-1	 Whitlockite	 Methylsulfonic	 5.5	 6.34	 1.43x10-9	 1.66x10-10	 6.55x10-9	 1.04x10-9	DI-WHIT-1	 Whitlockite	 Inorganic	 5.5	 6.21	 4.34x10-9	 3.21x10-10	 7.44x10-9	 1.09x10-9	DI-WHIT-D-1	 Whitlockite	 Inorganic	 5.5	 6.42	 5.42x10-9	 3.24x10-10	 7.49x10-9	 6.45x10-10	MEL-WHIT-1	 Whitlockite	 Mellitic	 5.5	 5.66	 2.58x10-8	 7.59x10-10	 2.18x10-8	 1.03x10-9	MEL-WHIT-D-1	 Whitlockite	 Mellitic	 5.5	 5.60	 2.29x10-8	 3.43x10-10	 1.79x10-8	 1.40x10-9	OXA-WHIT-1	 Whitlockite	 Oxalic	 5.5	 5.84	 n.d.	 n.d.	 5.28x10-8	 3.85x10-9	OXA-WHIT-D-1	 Whitlockite	 Oxalic	 5.5	 5.84	 n.d.	 n.d.	 5.37x10-8	 4.43x10-9	
		 22	
			











































	 Methylsulfonic 0.050 5.61 0.050 
 
	 Methylsulfonic 0.050 7.13 0.050 
	 Duplicate 0.050 6.38 0.050 
 
	 Duplicate 0.050 7.13 0.050 
	 Acetic 0.042 5.56 0.043 
 
	 Acetic 0.042 5.47 0.042 
	 Duplicate 0.042 5.54 0.043 
 
	 Duplicate 0.042 5.47 0.042 
	 Succinic 0.048 5.58 0.048 
 
	 Succinic 0.048 5.59 0.048 
	 Duplicate 0.048 5.57 0.048 
 
	 Duplicate 0.048 5.60 0.048 
	 Oxalic 0.098 7.09 0.100 
 
	 Oxalic 0.098 7.09 0.100 
	 Duplicate 0.098 7.08 0.100 
 
	 Duplicate 0.098 7.02 0.100 
	 Mellitic 0.200 5.73 0.200 
 
	 Mellitic 0.200 5.64 0.200 
	 Duplicate 0.200 5.69 0.200 
 
	 Duplicate 0.200 5.65 0.200 












	 Methylsulfonic 0.050 6.80 0.050 
 
	 Methylsulfonic 0.050 5.02 0.050 
	 Duplicate 0.050 6.83 0.050 
 
	 Duplicate 0.050 4.99 0.050 
	 Acetic 0.042 5.57 0.043 
 
	 Acetic 0.042 5.53 0.043 
	 Duplicate 0.042 5.57 0.043 
 
	 Duplicate 0.042 5.53 0.043 
	 Succinic 0.048 5.62 0.048 
 
	 Succinic 0.048 5.57 0.048 
	 Duplicate 0.048 5.60 0.048 
 
	 Duplicate 0.048 5.55 0.048 
	 Oxalic 0.098 7.01 0.100 
 
	 Oxalic 0.098 6.13 0.099 
	 Duplicate 0.098 7.01 0.100 
 
	 Duplicate 0.098 6.16 0.099 
	 Mellitic 0.200 5.57 0.200 
 
	 Mellitic 0.200 5.71 0.200 
	 Duplicate 0.200 5.56 0.200 
 














































Plots	Merrillite	 Acetic	 ACE-MER-3	 1	 1	 3	Merrillite	 Acetic	 ACE-MER-D-3	 2	 2	 3	Merrillite	 Succinic	 SUC-MER-3	 1	 4	 6	Merrillite	 Succinic	 SUC-MER-D-3	 2	 5	 6	Merrillite	 Mellitic	 MEL-MER-1	 1	 7	 9	Merrillite	 Mellitic	 MEL-MER-D-1	 2	 8	 9	Merrillite	 Methylsulfonic	 MES-MER-2	 1	 10	 12	Merrillite	 Methylsulfonic	 MES-MER-D-2	 2	 11	 12	Merrillite	 Inorganic	 DI-MER-5	 1	 14	 16	Merrillite	 Inorganic	 DI-MER-D-5	 2	 15	 16	Merrillite	 Oxalic	 OXA-MER-2	 1	 17	 19	Merrillite	 Oxalic	 OXA-MER-D-2	 2	 18	 19	Merrillite	 Blanks	 Various	 N/A	 20	 N/A	







Plots	Whitlockite	 Acetic	 ACE-WHIT-1	 1	 21	 23	Whitlockite	 Acetic	 ACE-WHIT-D-1	 2	 22	 23	Whitlockite	 Succinic	 SUC-WHIT-1	 1	 24	 26	Whitlockite	 Succinic	 SUC-WHIT-D-1	 2	 25	 26	Whitlockite	 Inorganic	 DI-WHIT-1	 1	 27	 29	Whitlockite	 Inorganic	 DI-WHIT-D-1	 2	 28	 29	Whitlockite	 Mellitic	 MEL-WHIT-1	 1	 30	 32	Whitlockite	 Mellitic	 MEL-WHIT-D-1	 2	 31	 32	Whitlockite	 Methylsulfonic	 MES-WHIT-1	 1	 33	 35	Whitlockite	 Methylsulfonic	 MES-WHIT-D-1	 2	 34	 35	Whitlockite	 Oxalic	 OXA-WHIT-1	 1	 36	 38	Whitlockite	 Oxalic	 OXA-WHIT-D-1	 2	 37	 38	Whitlockite	 Blanks	 Various	 N/A	 39	 N/A	
	








Plots	Chlorapatite	 Acetic	 ACE-CAP-2	 1	 40	 42	Chlorapatite	 Acetic	 ACE-CAP-D-2	 2	 41	 42	Chlorapatite	 Inorganic	 DI-CAP-1	 1	 43	 45	Chlorapatite	 Inorganic	 DI-CAP-D-1	 2	 44	 45	Chlorapatite	 Succinic	 SUC-CAP-1	 1	 46	 48	Chlorapatite	 Succinic	 SUC-CAP-D-1	 2	 47	 48	Chlorapatite	 Mellitic	 MEL-CAP-1	 1	 49	 51	Chlorapatite	 Mellitic	 MEL-CAP-D-1	 2	 50	 51	Chlorapatite	 Methylsulfonic	 MES-CAP-1	 1	 52	 54	Chlorapatite	 Methylsulfonic	 MES-CAP-D-1	 2	 53	 54	Chlorapatite	 Oxalic	 OXA-CAP-1	 1	 55	 57	Chlorapatite	 Oxalic	 OXA-CAP-D-1	 2	 56	 57	Chlorapatite	 Blanks	 Various	 N/A	 58	 N/A	












     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 5.53	 1.44E-06	 2.81E-06	
	7200	 5.53	 3.27E-06	 4.65E-06	
	10920	 5.54	 4.24E-06	 5.94E-06	
	14460	 5.53	 5.46E-06	 7.80E-06	
	17940	 5.52	 6.79E-06	 1.04E-05	
	21420	 5.54	 8.12E-06	 1.14E-05	
	76080	 5.55	 1.88E-05	 3.14E-05	
	158280	 5.56	 2.68E-05	 4.72E-05	
			 		




	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.995	 1.97E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 7.435E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.98E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.388E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.691E-10	 mol	min/m2s	
	  
















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 5.52	 1.56E-06	 2.79E-06	
	7140	 5.53	 2.76E-06	 4.49E-06	
	10920	 5.54	 3.29E-06	 6.14E-06	
	14400	 5.53	 6.24E-06	 8.36E-06	
	17940	 5.53	 6.76E-06	 1.07E-05	
	21360	 5.54	 7.20E-06	 1.17E-05	
	76080	 5.54	 1.87E-05	 3.28E-05	
	158220	 5.54	 2.75E-05	 4.84E-05	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.992	 3.58E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.936	 6.76E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 7.872E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.61E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.081E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 9.257E-10	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Acetic	 Mineral:		 Merrillite	
	
      ACE-MER-3	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 1.44E-06	 2.81E-06	
	   7200	 3.27E-06	 4.65E-06	
	   10920	 4.24E-06	 5.94E-06	
	   14460	 5.46E-06	 7.80E-06	
	   17940	 6.79E-06	 1.04E-05	
	   21420	 8.12E-06	 1.14E-05	
	   76080	 1.88E-05	 3.14E-05	 Diss.	Rate	Ca	(Kdiss)	 7.43E-09	 mol	min/m2s	
158280	 2.68E-05	 4.72E-05	 Diss.	Rate	P	(Kdiss)	 7.39E-09	 mol	min/m2s	
	      ACE-MER-D-3	
	    
 
Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 1.56E-06	 2.79E-06	
	   7140	 2.76E-06	 4.49E-06	
	   10920	 3.29E-06	 6.14E-06	
	   14400	 6.24E-06	 8.36E-06	
	   17940	 6.76E-06	 1.07E-05	
	   21360	 7.20E-06	 1.17E-05	
	   76080	 1.87E-05	 3.28E-05	 Diss.	Rate	Ca	(Kdiss)	 7.87E-09	 mol	min/m2s	


















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.52	 1.33E-06	 2.03E-06	
	7380	 5.53	 2.53E-06	 3.21E-06	
	10860	 5.55	 3.82E-06	 4.21E-06	
	14520	 5.54	 5.14E-06	 5.57E-06	
	18120	 5.56	 5.76E-06	 6.82E-06	
	21480	 5.56	 8.86E-06	 7.64E-06	
	76800	 5.54	 1.92E-05	 2.10E-05	
	199620	 5.60	 3.74E-05	 3.87E-05	
	337980	 5.58	 4.20E-05	 4.36E-05	
	
		 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.998	 1.15E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.952	 6.55E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 4.856E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.166E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.962E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 8.973E-10	 mol	min/m2s	
	  

















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.51	 1.73E-06	 2.32E-06	
	7380	 5.54	 2.93E-06	 3.60E-06	
	10800	 5.53	 4.54E-06	 4.88E-06	
	14460	 5.55	 6.01E-06	 6.02E-06	
	18120	 5.57	 6.82E-06	 7.59E-06	
	21480	 5.54	 8.60E-06	 9.05E-06	
	76800	 5.54	 2.43E-05	 2.57E-05	
	199560	 5.60	 4.25E-05	 3.95E-05	
	337980	 5.57	 4.57E-05	 4.61E-05	
	
		 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.997	 1.56E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.992	 2.50E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 5.64E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.571E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.777E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.43E-10	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Succinic	 Mineral:		 Merrillite	
	
      SUC-MER-3	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
  0	 B.D.	 B.D.	
	   3660	 1.33E-06	 2.03E-06	
	   7380	 2.53E-06	 3.21E-06	
	   10860	 3.82E-06	 4.21E-06	
	   14520	 5.14E-06	 5.57E-06	
	   18120	 5.76E-06	 6.82E-06	
	   21480	 8.86E-06	 7.64E-06	
	   76800	 1.92E-05	 2.10E-05	
	   199620	 3.74E-05	 3.87E-05	 Diss.	Rate	Ca	(Kdiss)	 4.86E-09	 mol	min/m2s	
337980	 4.20E-05	 4.36E-05	 Diss.	Rate	P	(Kdiss)	 7.96E-09	 mol	min/m2s	
	      SUC-MER-D-3	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
  0	 B.D.	 B.D.	
	   3660	 1.73E-06	 2.32E-06	
	   7380	 2.93E-06	 3.60E-06	
	   10800	 4.54E-06	 4.88E-06	
	   14460	 6.01E-06	 6.02E-06	
	   18120	 6.82E-06	 7.59E-06	
	   21480	 8.60E-06	 9.05E-06	
	   76800	 2.43E-05	 2.57E-05	
	   199560	 4.25E-05	 3.95E-05	 Diss.	Rate	Ca	(Kdiss)	 5.64E-09	 mol	min/m2s	



















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.65	 4.15E-06	 4.61E-06	
	7140	 5.65	 6.74E-06	 7.09E-06	
	10740	 5.76	 9.63E-06	 1.06E-05	
	14400	 5.71	 1.25E-05	 1.29E-05	
	18060	 5.72	 1.52E-05	 1.53E-05	
	21600	 5.71	 1.72E-05	 1.60E-05	
	97080	 5.71	 4.24E-05	 5.67E-05	





	  R	Square	 0.972	 8.44E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.997	 2.82E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.004E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 8.446E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.512E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.826E-10	 mol	min/m2s	
	  
















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.64	 3.86E-06	 4.45E-06	
	7200	 5.64	 6.68E-06	 6.35E-06	
	10740	 5.76	 9.74E-06	 1.07E-05	
	14400	 5.63	 1.24E-05	 1.27E-05	
	18060	 5.67	 1.52E-05	 1.50E-05	
	21660	 5.61	 1.73E-05	 1.67E-05	
	97080	 5.66	 4.35E-05	 5.89E-05	





	  R	Square	 0.978	 8.36E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.997	 3.20E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.066E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 8.352E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.541E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.339E-10	 mol	min/m2s	
	  














































Organic	Acid	Duplicates:						 Mellitic	 Mineral:		 Merrillite	
	
      MEL-MER-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 4.15E-06	 4.61E-06	
	   7140	 6.74E-06	 7.09E-06	
	   10740	 9.63E-06	 1.06E-05	
	   14400	 1.25E-05	 1.29E-05	
	   18060	 1.52E-05	 1.53E-05	
	   21600	 1.72E-05	 1.60E-05	
	   97080	 4.24E-05	 5.67E-05	 Diss.	Rate	Ca	(Kdiss)	 1.00E-08	 mol	min/m2s	
167280	 4.71E-05	 7.63E-05	 Diss.	Rate	P	(Kdiss)	 1.51E-08	 mol	min/m2s	
	      MEL-MER-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 3.86E-06	 4.45E-06	
	   7200	 6.68E-06	 6.35E-06	
	   10740	 9.74E-06	 1.07E-05	
	   14400	 1.24E-05	 1.27E-05	
	   18060	 1.52E-05	 1.50E-05	
	   21660	 1.73E-05	 1.67E-05	
	   97080	 4.35E-05	 5.89E-05	 Diss.	Rate	Ca	(Kdiss)	 1.07E-08	 mol	min/m2s	



















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 7.13	 3.60E-07	 7.98E-07	
	7260	 5.84	 6.07E-07	 8.87E-07	
	10920	 5.31	 7.24E-07	 9.11E-07	
	14520	 5.92	 7.79E-07	 9.14E-07	
	18180	 6.01	 9.86E-07	 1.01E-06	
	22020	 5.98	 1.13E-06	 1.16E-06	
	87120	 6.27	 2.47E-06	 1.43E-06	





	  R	Square	 0.888	 4.65E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.974	 4.94E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.579E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.576E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 8.064E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 6.6E-11	 mol	min/m2s	
	  

















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	




	7140	 5.94	 6.69E-07	 8.43E-07	
	10800	 5.99	 9.03E-07	 9.00E-07	
	14460	 6.04	 1.07E-06	 8.92E-07	
	18060	 6.10	 1.17E-06	 9.91E-07	
	21900	 5.72	 1.27E-06	 1.12E-06	
	87000	 6.35	 2.79E-06	 1.49E-06	





	  R	Square	 0.915	 4.88E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.959	 7.28E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 3.152E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.799E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 9.415E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 9.718E-11	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Methylsulfonic	 Mineral:		 Merrillite	
	
      MES-MER-2	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 3.60E-07	 7.98E-07	
	   7260	 6.07E-07	 8.87E-07	
	   10920	 7.24E-07	 9.11E-07	
	   14520	 7.79E-07	 9.14E-07	
	   18180	 9.86E-07	 1.01E-06	
	   22020	 1.13E-06	 1.16E-06	
	   87120	 2.47E-06	 1.43E-06	 Diss.	Rate	Ca	(Kdiss)	 2.58E-10	 mol	min/m2s	
180360	 3.09E-06	 1.67E-06	 Diss.	Rate	P	(Kdiss)	 8.06E-10	 mol	min/m2s	
	      MES-MER-D-2	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 4.22E-07	 6.71E-07	
	   7140	 6.69E-07	 8.43E-07	
	   10800	 9.03E-07	 9.00E-07	
	   14460	 1.07E-06	 8.92E-07	
	   18060	 1.17E-06	 9.91E-07	
	   21900	 1.27E-06	 1.12E-06	
	   87000	 2.79E-06	 1.49E-06	 Diss.	Rate	Ca	(Kdiss)	 3.15E-10	 mol	min/m2s	

















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 9.77	 4.37E-07	 1.04E-06	
	7260	 4.91	 6.42E-07	 1.38E-06	
	11340	 4.59	 8.35E-07	 1.59E-06	
	14460	 5.40	 1.02E-06	 1.82E-06	
	18060	 5.38	 1.30E-06	 1.92E-06	
	21600	 4.57	 1.30E-06	 2.10E-06	
	105660	 5.18	 2.48E-06	 3.39E-06	





	  R	Square	 0.973	 7.15E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.972	 6.61E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 8.611E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 7.179E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.056E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 9.011E-11	 mol	min/m2s	
	  
















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 4.72	 1.05E-06	 1.05E-06	
	7260	 5.83	 6.42E-07	 1.26E-06	
	11340	 4.70	 8.35E-07	 1.59E-06	
	14520	 5.30	 9.56E-07	 1.60E-06	
	18060	 4.94	 1.18E-06	 1.68E-06	
	21600	 5.47	 1.34E-06	 1.82E-06	
	105660	 5.48	 2.53E-06	 3.14E-06	





	  R	Square	 0.922	 8.96E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.460	 2.05E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 6.213E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 9.022E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.013E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.235E-11	 mol	min/m2s	
	  













































Organic	Acid	Duplicates:						 Inorganic	 Mineral:		 Merrillite	
	
      DI-MER-5	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 4.37E-07	 1.04E-06	
	   7260	 6.42E-07	 1.38E-06	
	   11340	 8.35E-07	 1.59E-06	
	   14460	 1.02E-06	 1.82E-06	
	   18060	 1.30E-06	 1.92E-06	
	   21600	 1.30E-06	 2.10E-06	
	   105660	 2.48E-06	 3.39E-06	 Diss.	Rate	Ca	(Kdiss)	 8.61E-10	 mol	min/m2s	
182760	 2.98E-06	 3.70E-06	 Diss.	Rate	P	(Kdiss)	 1.06E-09	 mol	min/m2s	
	      DI-MER-D-5	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 1.05E-06	 1.05E-06	
	   7260	 6.42E-07	 1.26E-06	
	   11340	 8.35E-07	 1.59E-06	
	   14520	 9.56E-07	 1.60E-06	
	   18060	 1.18E-06	 1.68E-06	
	   21600	 1.34E-06	 1.82E-06	
	   105660	 2.53E-06	 3.14E-06	 Diss.	Rate	Ca	(Kdiss)	 6.21E-10	 mol	min/m2s	



















































     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3600	 5.47	 7.38E-06	 N/A	
	7200	 5.48	 1.60E-05	 N/A	
	10800	 5.50	 2.69E-05	 N/A	
	14460	 5.53	 3.65E-05	 N/A	
	18180	 5.57	 3.74E-05	 N/A	
	21840	 5.61	 4.26E-05	 N/A	
	112800	 6.70	 1.55E-04	 N/A	
	160500	 7.09	 1.66E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.942	 3.69E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 3.991E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.94E-09	 mol	min/m2s	
	  




























     Mineral:	Merrillite	 Batch	ID:	Batch	5	 Specific	Surface	Area	(BET):	0.0465m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00698m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3600	 5.48	 9.36E-06	 N/A	
	7260	 5.49	 2.29E-05	 N/A	
	10800	 5.52	 2.71E-05	 N/A	
	14520	 5.55	 3.32E-05	 N/A	
	18180	 5.59	 3.89E-05	 N/A	
	21900	 5.65	 4.60E-05	 N/A	
	112800	 6.76	 2.01E-04	 N/A	
	160560	 7.08	 1.78E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.970	 2.49E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 3.807E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.33E-09	 mol	min/m2s	
	  


























Organic	Acid	Duplicates:						 Oxalic	 Mineral:		 Merrillite	
	
      OXA-MER-2	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 7.38E-06	 N/A	
	   7200	 1.60E-05	 N/A	
	   10800	 2.69E-05	 N/A	
	   14460	 3.65E-05	 N/A	
	   18180	 3.74E-05	 N/A	
	   21840	 4.26E-05	 N/A	
	   112800	 1.55E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	
160500	 1.66E-04	 N/A	 Diss.	Rate	P	(Kdiss)	 3.99E-08	 mol	min/m2s	
	   
 
  OXA-MER-D-2	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 9.36E-06	 N/A	
	   7260	 2.29E-05	 N/A	
	   10800	 2.71E-05	 N/A	
	   14520	 3.32E-05	 N/A	
	   18180	 3.89E-05	 N/A	
	   21900	 4.60E-05	 N/A	
	   112800	 2.01E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	





























	      Sample	Blank	 Final	pH	 Initial	Moles	(P)	 Final	Moles	(P)	 Initial	Moles	(Ca)	 Final	Moles	(Ca)	
ACE-B-3	 5.51	 B.D	 B.D.	 8.10271E-07	 6.20917E-07	
SUC-B-3	 5.54	 1.5516E-07	 5.772E-08	 6.02556E-07	 6.52233E-07	
MES-B-3	 5.46	 B.D	 8.788E-08	 5.00594E-07	 9.41646E-07	
MEL-B-1	 5.73	 3.2706E-07	 3.2379E-07	 1.80646E-06	 4.1642E-06	
OXA-B-3	 5.48	 1.26834E-06	 2.51206E-06	 		 		
DI-B-27	 4.69 2.772E-08	 2.772E-08	 4.0429E-07	 5.12142E-07	
DI-B-6	 5.43	 9.468E-08	 6.444E-08	 5.97874E-07	 6.33118E-07	
DI-B-7	 4.46	 1.1088E-07	 B.D.	 9.41517E-07	 7.70159E-07	
DI-B-18	 6.17	 3.2706E-07	 2.7801E-07	 3.11398E-07	 1.45411E-06	






















     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.51	 2.51E-05	 1.80E-05	
	7200	 5.52	 3.59E-05	 2.29E-05	
	10800	 5.52	 3.72E-05	 3.18E-05	
	14580	 5.53	 4.20E-05	 3.58E-05	
	18060	 5.53	 4.65E-05	 4.12E-05	
	21720	 5.53	 4.76E-05	 4.54E-05	
	90360	 5.57	 9.53E-05	 8.48E-05	





	  R	Square	 0.992	 6.66E-06	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.919	 2.65E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.186E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 6.235E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.159E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.218E-09	 mol	min/m2s	
	  



















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.52	 2.38E-05	 1.82E-05	
	7260	 5.53	 3.32E-05	 2.26E-05	
	10800	 5.52	 3.96E-05	 2.64E-05	
	14640	 5.53	 4.20E-05	 3.67E-05	
	18060	 5.53	 4.88E-05	 4.23E-05	
	21780	 5.54	 5.40E-05	 4.57E-05	
	90360	 5.56	 9.20E-05	 8.96E-05	
	145020	 5.57	 1.01E-04	 1.00E-04	
			 		




	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.975	 1.93E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.314E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.73E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.916E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.348E-09	 mol	min/m2s	
	  

















































Organic	Acid	Duplicates:						 Acetic	 Mineral:		 Whitlockite	
	
      ACE-WHIT-1	




	   3600	 2.51E-05	 1.80E-05	
	   7200	 3.59E-05	 2.29E-05	
	   10800	 3.72E-05	 3.18E-05	
	   14580	 4.20E-05	 3.58E-05	
	   18060	 4.65E-05	 4.12E-05	
	   21720	 4.76E-05	 4.54E-05	
	   90360	 9.53E-05	 8.48E-05	 Diss.	Rate	Ca	(Kdiss)	 2.19E-08	 mol	min/m2s	
145020	 1.03E-04	 9.62E-05	 Diss.	Rate	P	(Kdiss)	 2.16E-08	 mol	min/m2s	
	      ACE-WHIT-D-1	
	    
 
Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 2.38E-05	 1.82E-05	
	   7260	 3.32E-05	 2.26E-05	
	   10800	 3.96E-05	 2.64E-05	
	   14640	 4.20E-05	 3.67E-05	
	   18060	 4.88E-05	 4.23E-05	
	   21780	 5.40E-05	 4.57E-05	
	   90360	 9.20E-05	 8.96E-05	 Diss.	Rate	Ca	(Kdiss)	 2.31E-08	 mol	min/m2s	






















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.63	 2.38E-05	 1.34E-05	
	7200	 5.59	 2.51E-05	 1.69E-05	
	10680	 5.59	 3.79E-05	 2.03E-05	
	14400	 5.60	 3.67E-05	 2.50E-05	
	18000	 5.59	 4.12E-05	 2.92E-05	
	21600	 5.59	 4.75E-05	 3.35E-05	
	99900	 5.61	 9.43E-05	 6.77E-05	





	  R	Square	 0.998	 3.99E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.911	 3.09E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.604E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.769E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.418E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.787E-09	 mol	min/m2s	
	  

















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.58	 2.51E-05	 1.36E-05	
	7260	 5.59	 2.92E-05	 1.63E-05	
	10740	 5.59	 3.30E-05	 2.06E-05	
	14400	 5.59	 3.78E-05	 2.52E-05	
	18000	 5.59	 4.57E-05	 3.02E-05	
	21660	 5.58	 4.88E-05	 3.23E-05	
	99900	 5.61	 9.86E-05	 6.65E-05	





	  R	Square	 0.990	 8.44E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.986	 1.24E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.576E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 7.965E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.529E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.522E-09	 mol	min/m2s	
	  
















































Organic	Acid	Duplicates:						 Succinic	 Mineral:		 Whitlockite	
	
      SUC-WHIT-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 2.38E-05	 1.34E-05	
	   7200	 2.51E-05	 1.69E-05	
	   10680	 3.79E-05	 2.03E-05	
	   14400	 3.67E-05	 2.50E-05	
	   18000	 4.12E-05	 2.92E-05	
	   21600	 4.75E-05	 3.35E-05	
	   99900	 9.43E-05	 6.77E-05	 Diss.	Rate	Ca	(Kdiss)	 1.60E-08	 mol	min/m2s	
186900	 1.03E-04	 7.57E-05	 Diss.	Rate	P	(Kdiss)	 2.42E-08	 mol	min/m2s	
	      SUC-WHIT-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 2.51E-05	 1.36E-05	
	   7260	 2.92E-05	 1.63E-05	
	   10740	 3.30E-05	 2.06E-05	
	   14400	 3.78E-05	 2.52E-05	
	   18000	 4.57E-05	 3.02E-05	
	   21660	 4.88E-05	 3.23E-05	
	   99900	 9.86E-05	 6.65E-05	 Diss.	Rate	Ca	(Kdiss)	 1.58E-08	 mol	min/m2s	





















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 6.08	 7.60E-06	 4.61E-06	
	7260	 5.81	 1.03E-05	 5.52E-06	
	10680	 6.34	 1.16E-05	 6.73E-06	
	14400	 6.42	 1.16E-05	 7.89E-06	
	18000	 6.30	 1.49E-05	 9.50E-06	
	21600	 6.21	 1.49E-05	 9.68E-06	
	99900	 6.75	 2.66E-05	 1.76E-05	





	  R	Square	 0.979	 3.39E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.921	 8.89E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 4.344E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.21E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.438E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.092E-09	 mol	min/m2s	
	  


















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 6.08	 7.68E-06	 4.36E-06	
	7200	 6.21	 9.35E-06	 5.78E-06	
	10620	 6.38	 1.15E-05	 7.16E-06	
	14340	 6.40	 1.34E-05	 9.14E-06	
	18000	 6.51	 1.39E-05	 1.01E-05	
	21600	 6.42	 1.48E-05	 1.10E-05	
	99840	 6.84	 2.45E-05	 1.83E-05	





	  R	Square	 0.986	 3.44E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.952	 6.83E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 5.424E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.244E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.494E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 6.447E-10	 mol	min/m2s	
	  
















































Organic	Acid	Duplicates:						 Inorganic	 Mineral:		 Whitlockite	
	
      DI-WHIT-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 7.60E-06	 4.61E-06	
	   7260	 1.03E-05	 5.52E-06	
	   10680	 1.16E-05	 6.73E-06	
	   14400	 1.16E-05	 7.89E-06	
	   18000	 1.49E-05	 9.50E-06	
	   21600	 1.49E-05	 9.68E-06	
	   99900	 2.66E-05	 1.76E-05	 Diss.	Rate	Ca	(Kdiss)	 4.34E-09	 mol	min/m2s	
186900	 3.38E-05	 2.04E-05	 Diss.	Rate	P	(Kdiss)	 7.44E-09	 mol	min/m2s	
	      DI-WHIT-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 7.68E-06	 4.36E-06	
	   7200	 9.35E-06	 5.78E-06	
	   10620	 1.15E-05	 7.16E-06	
	   14340	 1.34E-05	 9.14E-06	
	   18000	 1.39E-05	 1.01E-05	
	   21600	 1.48E-05	 1.10E-05	
	   99840	 2.45E-05	 1.83E-05	 Diss.	Rate	Ca	(Kdiss)	 5.42E-09	 mol	min/m2s	





















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.61	 1.42E-05	 2.17E-05	
	7200	 5.61	 1.86E-05	 2.96E-05	
	10800	 5.61	 2.21E-05	 3.42E-05	
	14460	 5.63	 2.53E-05	 4.14E-05	
	18000	 5.64	 3.15E-05	 4.88E-05	
	21480	 5.66	 3.54E-05	 5.44E-05	
	92820	 5.69	 6.17E-05	 9.31E-05	





	  R	Square	 0.997	 8.02E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.991	 8.36E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.584E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 7.593E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.178E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.028E-09	 mol	min/m2s	
	  


















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.61	 1.36E-05	 2.22E-05	
	7200	 5.58	 1.73E-05	 2.78E-05	
	10860	 5.60	 2.20E-05	 3.44E-05	
	14460	 5.60	 2.64E-05	 4.02E-05	
	18000	 5.64	 2.84E-05	 4.53E-05	
	21480	 5.60	 3.04E-05	 5.08E-05	
	92820	 5.66	 5.22E-05	 8.68E-05	





	  R	Square	 0.999	 3.63E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.976	 1.14E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.286E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.434E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.79E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.4E-09	 mol	min/m2s	
	  
















































Organic	Acid	Duplicates:						 Mellitic	 Mineral:		 Whitlockite	
	
      MEL-WHIT-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 1.42E-05	 2.17E-05	
	   7200	 1.86E-05	 2.96E-05	
	   10800	 2.21E-05	 3.42E-05	
	   14460	 2.53E-05	 4.14E-05	
	   18000	 3.15E-05	 4.88E-05	
	   21480	 3.54E-05	 5.44E-05	
	   92820	 6.17E-05	 9.31E-05	 Diss.	Rate	Ca	(Kdiss)	 2.58E-08	 mol	min/m2s	
168300	 6.74E-05	 9.97E-05	 Diss.	Rate	P	(Kdiss)	 2.18E-08	 mol	min/m2s	
	      MEL-WHIT-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 1.36E-05	 2.22E-05	
	   7200	 1.73E-05	 2.78E-05	
	   10860	 2.20E-05	 3.44E-05	
	   14460	 2.64E-05	 4.02E-05	
	   18000	 2.84E-05	 4.53E-05	
	   21480	 3.04E-05	 5.08E-05	
	   92820	 5.22E-05	 8.68E-05	 Diss.	Rate	Ca	(Kdiss)	 2.29E-08	 mol	min/m2s	





















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.79	 8.01E-06	 2.56E-06	
	7260	 6.14	 1.23E-05	 3.22E-06	
	10860	 6.15	 1.36E-05	 3.88E-06	
	14580	 6.30	 1.61E-05	 4.25E-06	
	18300	 6.78	 1.73E-05	 4.51E-06	
	21900	 6.33	 1.84E-05	 4.90E-06	
	83400	 6.66	 2.25E-05	 8.16E-06	





	  R	Square	 0.966	 1.80E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.942	 1.03E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.761E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.666E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.000E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.242E-09	 mol	min/m2s	
	  



















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3720	 5.57	 8.01E-06	 2.17E-06	
	7260	 5.93	 1.08E-05	 2.82E-06	
	10860	 6.08	 1.22E-05	 3.32E-06	
	14640	 6.15	 1.34E-05	 3.60E-06	
	18300	 6.36	 1.46E-05	 3.82E-06	
	21960	 6.34	 1.46E-05	 4.11E-06	
	83460	 6.70	 2.79E-05	 7.54E-06	





	  R	Square	 0.949	 1.79E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.909	 8.59E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.434E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.658E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 6.552E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.036E-09	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Methylsulfonic	 Mineral:		 Whitlockite	
	
      MES-WHIT-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 8.01E-06	 2.56E-06	
	   7260	 1.23E-05	 3.22E-06	
	   10860	 1.36E-05	 3.88E-06	
	   14580	 1.61E-05	 4.25E-06	
	   18300	 1.73E-05	 4.51E-06	
	   21900	 1.84E-05	 4.90E-06	
	   83400	 2.25E-05	 8.16E-06	 Diss.	Rate	Ca	(Kdiss)	 1.76E-09	 mol	min/m2s	
163740	 2.81E-05	 9.90E-06	 Diss.	Rate	P	(Kdiss)	 1.00E-08	 mol	min/m2s	
	      MES-WHIT-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 8.01E-06	 2.17E-06	
	   7260	 1.08E-05	 2.82E-06	
	   10860	 1.22E-05	 3.32E-06	
	   14640	 1.34E-05	 3.60E-06	
	   18300	 1.46E-05	 3.82E-06	
	   21960	 1.46E-05	 4.11E-06	
	   83460	 2.79E-05	 7.54E-06	 Diss.	Rate	Ca	(Kdiss)	 1.43E-09	 mol	min/m2s	





















































     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3600	 5.69	 5.29E-05	 N/A	
	7320	 5.64	 7.00E-05	 N/A	
	10980	 5.69	 8.14E-05	 N/A	
	14340	 5.74	 8.62E-05	 N/A	
	18000	 5.80	 9.84E-05	 N/A	
	21480	 5.84	 1.06E-04	 N/A	
	90000	 6.66	 3.55E-04	 N/A	
	175440	 7.01	 4.71E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.979	 3.12E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 5.279E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.85E-09	 mol	min/m2s	
	  





























     Mineral:	Whitlockite	 Batch	ID:	Batch	6	 Specific	Surface	Area	(BET):	0.0516m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00774m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3720	 5.59	 5.11E-05	 N/A	
	7320	 5.64	 6.70E-05	 N/A	
	10980	 5.70	 8.07E-05	 N/A	
	14460	 5.75	 8.84E-05	 N/A	
	18120	 5.79	 9.41E-05	 N/A	
	21540	 5.84	 1.06E-04	 N/A	
	90000	 6.66	 3.61E-04	 N/A	
	175500	 7.01	 4.12E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.973	 3.59E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 5.371E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.43E-09	 mol	min/m2s	
	  



























Organic	Acid	Duplicates:						 Oxalic	 Mineral:		 Whitlockite	
	
      OXA-WHIT-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 5.29E-05	 N/A	
	   7320	 7.00E-05	 N/A	
	   10980	 8.14E-05	 N/A	
	   14340	 8.62E-05	 N/A	
	   18000	 9.84E-05	 N/A	
	   21480	 1.06E-04	 N/A	
	   90000	 3.55E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	
175440	 4.71E-04	 N/A	 Diss.	Rate	P	(Kdiss)	 5.28E-08	 mol	min/m2s	
	   
 
  OXA-WHIT-D-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 5.11E-05	 N/A	
	   7320	 6.70E-05	 N/A	
	   10980	 8.07E-05	 N/A	
	   14460	 8.84E-05	 N/A	
	   18120	 9.41E-05	 N/A	
	   21540	 1.06E-04	 N/A	
	   90000	 3.61E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	






























Sample	Blank	 Final	pH	 Initial	Moles	(P)	 Final	Moles	(P)	 Initial	Moles	(Ca)	 Final	Moles	(Ca)	
ACE-B-4	 5.53	 B.D.	 B.D.	 4.82901E-07	 5.81916E-07	
SUC-B-4	 5.59	 B.D.	 B.D.	 5.16706E-07	 6.41125E-07	
MES-B-2	 4.81	 B.D.	 B.D.	 3.1616E-07	 4.17595E-07	
MEL-B-3	 5.63	 B.D.	 B.D.	 2.97649E-06	 2.29533E-06	
OXA-B-2	 5.51	 5.44345E-07	 5.59934E-07	 		 		
DI-B-8	 5.13 5.121E-07	 B.D.	 6.6352E-07	 5.69374E-07	
DI-B-9	 5.03	 B.D.	 B.D.	 7.5068E-07	 7.81675E-07	
DI-B-10	 4.71	 B.D.	 B.D.	 4.89237E-07	 4.78628E-07	
DI-B-20	 4.77	 B.D.	 B.D.	 8.15886E-07	 4.27861E-07	























     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 5.43	 3.79E-06	 1.32E-05	
	7200	 5.44	 6.60E-06	 1.74E-05	
	10860	 5.44	 8.72E-06	 2.22E-05	
	14580	 5.45	 9.22E-06	 2.53E-05	
	18120	 5.44	 1.30E-05	 2.86E-05	
	21660	 5.44	 1.56E-05	 3.08E-05	
	94680	 5.47	 2.25E-05	 2.57E-05	





	  R	Square	 0.987	 8.66E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.969	 8.32E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.322E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.35E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.434E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.161E-09	 mol	min/m2s	
	  
















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 5.43	 6.04E-06	 1.97E-05	
	7200	 5.44	 1.05E-05	 2.31E-05	
	10740	 5.44	 1.27E-05	 2.80E-05	
	14460	 5.45	 1.56E-05	 3.40E-05	
	18000	 5.45	 1.66E-05	 3.59E-05	
	21540	 5.45	 1.79E-05	 4.09E-05	
	94500	 5.47	 2.56E-05	 5.24E-05	





	  R	Square	 0.989	 9.32E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.944	 1.18E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.817E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.463E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.521E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.075E-09	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Acetic	 Mineral:		 Chlorapatite	
	
      ACE-CAP-2	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 3.79E-06	 1.32E-05	
	   7200	 6.60E-06	 1.74E-05	
	   10860	 8.72E-06	 2.22E-05	
	   14580	 9.22E-06	 2.53E-05	
	   18120	 1.30E-05	 2.86E-05	
	   21660	 1.56E-05	 3.08E-05	
	   94680	 2.25E-05	 2.57E-05	 Diss.	Rate	Ca	(Kdiss)	 2.32E-08	 mol	min/m2s	
337320	 2.77E-05	 5.68E-05	 Diss.	Rate	P	(Kdiss)	 2.43E-08	 mol	min/m2s	
	      ACE-CAP-D-2	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 6.04E-06	 1.97E-05	
	   7200	 1.05E-05	 2.31E-05	
	   10740	 1.27E-05	 2.80E-05	
	   14460	 1.56E-05	 3.40E-05	
	   18000	 1.66E-05	 3.59E-05	
	   21540	 1.79E-05	 4.09E-05	
	   94500	 2.56E-05	 5.24E-05	 Diss.	Rate	Ca	(Kdiss)	 2.82E-08	 mol	min/m2s	




















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 6.34	 3.21E-06	 3.00E-06	
	7200	 6.57	 3.21E-06	 3.96E-06	
	10860	 6.59	 3.21E-06	 4.94E-06	
	14400	 6.72	 4.20E-06	 5.33E-06	
	18120	 6.71	 5.12E-06	 6.29E-06	
	21720	 6.81	 1.34E-04	 6.51E-06	
	91800	 6.89	 1.67E-05	 9.18E-06	





	  R	Square	 0.972	 2.55E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.788	 4.56E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 4.663E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.982E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 5.247E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.576E-09	 mol	min/m2s	
	  


















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.94	 3.21E-06	 2.81E-06	
	7200	 6.61	 3.21E-06	 3.74E-06	
	10920	 6.63	 3.21E-06	 4.57E-06	
	14400	 6.78	 5.18E-06	 5.46E-06	
	18120	 6.85	 5.18E-06	 6.08E-06	
	21780	 6.81	 3.54E-05	 6.40E-06	
	91860	 7.01	 9.74E-06	 8.60E-06	





	  R	Square	 0.978	 2.33E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.745	 6.30E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 4.828E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.633E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 6.430E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.174E-09	 mol	min/m2s	
	  
















































Organic	Acid	Duplicates:						 Inorganic	 Mineral:		 Chlorapatite	
	
      DI-CAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 3.21E-06	 3.00E-06	
	   7200	 3.21E-06	 3.96E-06	
	   10860	 3.21E-06	 4.94E-06	
	   14400	 4.20E-06	 5.33E-06	
	   18120	 5.12E-06	 6.29E-06	
	   21720	 1.34E-04	 6.51E-06	
	   91800	 1.67E-05	 9.18E-06	 Diss.	Rate	Ca	(Kdiss)	 4.66E-09	 mol	min/m2s	
174360	 1.82E-05	 1.04E-05	 Diss.	Rate	P	(Kdiss)	 5.25E-09	 mol	min/m2s	
	      DI-CAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 3.21E-06	 2.81E-06	
	   7200	 3.21E-06	 3.74E-06	
	   10920	 3.21E-06	 4.57E-06	
	   14400	 5.18E-06	 5.46E-06	
	   18120	 5.18E-06	 6.08E-06	
	   21780	 3.54E-05	 6.40E-06	
	   91860	 9.74E-06	 8.60E-06	 Diss.	Rate	Ca	(Kdiss)	 4.83E-09	 mol	min/m2s	





















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3720	 5.53	 5.45E-06	 1.29E-05	
	7200	 5.55	 8.80E-06	 1.80E-05	
	10680	 5.51	 1.14E-05	 2.08E-05	
	14520	 5.51	 1.39E-05	 2.40E-05	
	18000	 5.61	 1.53E-05	 2.74E-05	
	21660	 5.58	 1.53E-05	 2.93E-05	
	117840	 5.61	 3.34E-05	 5.30E-05	





	  R	Square	 0.983	 8.97E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.923	 1.23E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.128E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.41E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.225E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.229E-09	 mol	min/m2s	
	  
















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3720	 5.50	 4.89E-06	 1.36E-05	
	7260	 5.51	 8.24E-06	 1.83E-05	
	10740	 5.50	 1.30E-05	 2.17E-05	
	14520	 5.51	 1.50E-05	 2.60E-05	
	18000	 5.59	 1.45E-05	 2.78E-05	
	21720	 5.60	 1.67E-05	 3.09E-05	
	117900	 5.62	 3.40E-05	 5.59E-05	





	  R	Square	 0.984	 9.13E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.882	 1.74E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.244E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.435E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.489E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.563E-09	 mol	min/m2s	
	  














































Organic	Acid	Duplicates:						 Succinic	 Mineral:		 Chlorapatite	
	
      SUC-CAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 5.45E-06	 1.29E-05	
	   7200	 8.80E-06	 1.80E-05	
	   10680	 1.14E-05	 2.08E-05	
	   14520	 1.39E-05	 2.40E-05	
	   18000	 1.53E-05	 2.74E-05	
	   21660	 1.53E-05	 2.93E-05	
	   117840	 3.34E-05	 5.30E-05	 Diss.	Rate	Ca	(Kdiss)	 2.13E-08	 mol	min/m2s	
187980	 3.57E-05	 5.77E-05	 Diss.	Rate	P	(Kdiss)	 2.22E-08	 mol	min/m2s	
	      SUC-CAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 4.89E-06	 1.36E-05	
	   7260	 8.24E-06	 1.83E-05	
	   10740	 1.30E-05	 2.17E-05	
	   14520	 1.50E-05	 2.60E-05	
	   18000	 1.45E-05	 2.78E-05	
	   21720	 1.67E-05	 3.09E-05	
	   117900	 3.40E-05	 5.59E-05	 Diss.	Rate	Ca	(Kdiss)	 2.24E-08	 mol	min/m2s	



















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3840	 5.79	 3.08E-06	 1.68E-05	
	7260	 5.65	 5.72E-06	 2.40E-05	
	10920	 5.67	 8.22E-06	 3.14E-05	
	14580	 5.71	 9.39E-06	 3.51E-05	
	18000	 5.68	 1.10E-05	 4.12E-05	
	21660	 5.64	 1.26E-05	 4.66E-05	
	82620	 5.68	 2.79E-05	 7.61E-05	





	  R	Square	 0.991	 1.19E-06	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.979	 5.69E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 3.858E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.882E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.039E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.502E-09	 mol	min/m2s	
	  
















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3840	 5.82	 2.42E-06	 1.62E-05	
	7260	 5.63	 4.40E-06	 2.04E-05	
	10920	 5.61	 5.65E-06	 2.63E-05	
	14640	 5.62	 6.82E-06	 3.02E-05	
	18000	 5.73	 9.57E-06	 3.13E-05	
	21660	 5.61	 1.06E-05	 4.14E-05	
	82620	 5.66	 3.78E-05	 8.08E-05	





	  R	Square	 0.959	 2.02E-06	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.982	 4.65E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 3.077E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.197E-09	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.815E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.306E-09	 mol	min/m2s	
	  

















































Organic	Acid	Duplicates:						 Mellitic	 Mineral:		 Chlorapatite	
	
      MEL-CAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3840	 3.08E-06	 1.68E-05	
	   7260	 5.72E-06	 2.40E-05	
	   10920	 8.22E-06	 3.14E-05	
	   14580	 9.39E-06	 3.51E-05	
	   18000	 1.10E-05	 4.12E-05	
	   21660	 1.26E-05	 4.66E-05	
	   82620	 2.79E-05	 7.61E-05	 Diss.	Rate	Ca	(Kdiss)	 3.86E-08	 mol	min/m2s	
184320	 3.93E-05	 8.45E-05	 Diss.	Rate	P	(Kdiss)	 2.04E-08	 mol	min/m2s	
	      MEL-CAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3840	 2.42E-06	 1.62E-05	
	   7260	 4.40E-06	 2.04E-05	
	   10920	 5.65E-06	 2.63E-05	
	   14640	 6.82E-06	 3.02E-05	
	   18000	 9.57E-06	 3.13E-05	
	   21660	 1.06E-05	 4.14E-05	
	   82620	 3.78E-05	 8.08E-05	 Diss.	Rate	Ca	(Kdiss)	 3.08E-08	 mol	min/m2s	



















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 6.80	 9.53E-07	 2.12E-06	
	7200	 6.85	 6.00E-06	 2.96E-06	
	10860	 6.99	 1.60E-06	 3.41E-06	
	14400	 6.94	 1.74E-06	 3.76E-06	
	18120	 6.91	 1.74E-06	 4.00E-06	
	21660	 6.90	 1.83E-06	 4.05E-06	
	84840	 7.06	 2.26E-06	 4.75E-06	





	  R	Square	 0.895	 2.68E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.841	 1.64E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.391E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.17E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.329E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.74E-10	 mol	min/m2s	
	  


















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3720	 6.94	 9.53E-07	 2.18E-06	
	7200	 7.04	 1.23E-06	 3.01E-06	
	10920	 6.94	 1.38E-06	 3.42E-06	
	14400	 7.12	 1.53E-06	 3.77E-06	
	18120	 7.03	 1.44E-06	 4.05E-06	
	21720	 7.10	 1.65E-06	 4.05E-06	
	84840	 7.12	 2.17E-06	 5.01E-06	





	  R	Square	 0.892	 2.66E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.855	 1.05E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.391E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.17E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.329E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.74E-10	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Methylsulfonic	 Mineral:		 Chlorapatite	
	
      MES-CAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 9.53E-07	 2.12E-06	
	   7200	 6.00E-06	 2.96E-06	
	   10860	 1.60E-06	 3.41E-06	
	   14400	 1.74E-06	 3.76E-06	
	   18120	 1.74E-06	 4.00E-06	
	   21660	 1.83E-06	 4.05E-06	
	   84840	 2.26E-06	 4.75E-06	 Diss.	Rate	Ca	(Kdiss)	 2.39E-09	 mol	min/m2s	
176700	 2.70E-06	 5.17E-06	 Diss.	Rate	P	(Kdiss)	 1.33E-09	 mol	min/m2s	
	      MES-CAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 9.53E-07	 2.18E-06	
	   7200	 1.23E-06	 3.01E-06	
	   10920	 1.38E-06	 3.42E-06	
	   14400	 1.53E-06	 3.77E-06	
	   18120	 1.44E-06	 4.05E-06	
	   21720	 1.65E-06	 4.05E-06	
	   84840	 2.17E-06	 5.01E-06	 Diss.	Rate	Ca	(Kdiss)	 2.39E-09	 mol	min/m2s	




















































     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3720	 5.72	 2.18E-05	 N/A	
	7200	 5.65	 3.87E-05	 N/A	
	10860	 5.75	 4.75E-05	 N/A	
	14400	 5.75	 5.17E-05	 N/A	
	17700	 5.83	 6.60E-05	 N/A	
	21180	 5.92	 7.04E-05	 N/A	
	84720	 6.69	 1.29E-04	 N/A	
	182040	 7.09	 1.59E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.966	 3.71E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.061E-07	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.00E-08	 mol	min/m2s	
	  



























     Mineral:	Chlorapatite	 Batch	ID:	Batch	1512	 Specific	Surface	Area	(BET):	0.0563m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.00845m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3720	 5.61	 2.72E-05	 N/A	
	7200	 5.70	 4.00E-05	 N/A	
	10920	 5.75	 5.14E-05	 N/A	
	14400	 5.85	 6.42E-05	 N/A	
	17700	 5.88	 7.47E-05	 N/A	
	21240	 6.00	 8.25E-05	 N/A	
	84720	 6.84	 1.55E-04	 N/A	
	182040	 7.02	 1.66E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.995	 1.61E-06	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 8.560E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.32E-09	 mol	min/m2s	
	  


























Organic	Acid	Duplicates:						 Oxalic	 Mineral:		 Chlorapatite	
	
      OXA-CAP-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 2.18E-05	 N/A	
	   7200	 3.87E-05	 N/A	
	   10860	 4.75E-05	 N/A	
	   14400	 5.17E-05	 N/A	
	   17700	 6.60E-05	 N/A	
	   21180	 7.04E-05	 N/A	
	   84720	 1.29E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	
182040	 1.59E-04	 N/A	 Diss.	Rate	P	(Kdiss)	 1.06E-07	 mol	min/m2s	
	      OXA-CAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 2.72E-05	 N/A	
	   7200	 4.00E-05	 N/A	
	   10920	 5.14E-05	 N/A	
	   14400	 6.42E-05	 N/A	
	   17700	 7.47E-05	 N/A	
	   21240	 8.25E-05	 N/A	
	   84720	 1.55E-04	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	





























Sample	Blank	 Final	pH	 Initial	Moles	(P)	 Final	Moles	(P)	 Initial	Moles	(Ca)	 Final	Moles	(Ca)	
ACE-B-6	 5.44	 B.D.	 B.D.	 3.6343E-07	 4.57221E-07	
SUC-B-5	 5.51	 B.D.	 B.D.	 5.14697E-07	 4.43128E-07	
MES-B-4	 6.73	 1.638E-07	 1.7612E-07	 3.01439E-07	 2.79893E-07	
MEL-B-2	 5.65	 B.D.	 B.D.	 2.13672E-06	 1.37105E-06	
OXA-B-5	 5.51	 1.05622E-06	 1.11653E-06	 		 		
DI-B-14	 6.11	 B.D.	 B.D.	 4.60369E-07	 4.93844E-07	
DI-B-16	 4.94	 6.76667E-06	 6.77283E-06	 3.65281E-07	 4.17628E-07	
DI-B-17	 5.38	 B.D.	 B.D.	 1.9079E-07	 4.5577E-07	
DI-B-19	 5.62	 B.D.	 B.D.	 3.2773E-07	 8.37757E-08	























     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.50	 2.68E-07	 1.22E-06	
	7200	 5.52	 3.98E-07	 1.34E-06	
	10800	 5.52	 6.43E-07	 1.54E-06	
	14400	 5.51	 7.58E-07	 2.07E-06	
	17880	 5.51	 9.20E-07	 1.80E-06	
	21600	 5.52	 9.20E-07	 1.87E-06	
	108960	 5.52	 1.58E-06	 2.47E-06	
	180180	 5.53	 1.62E-06	 2.80E-06	
			 		




	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.949	 6.83E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.562E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.048E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.721E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.15E-10	 mol	min/m2s	
	  



















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3660	 5.50	 2.68E-07	 1.13E-06	
	7200	 5.51	 4.63E-07	 1.34E-06	
	10860	 5.51	 6.46E-07	 1.53E-06	
	14400	 5.52	 7.61E-07	 1.67E-06	
	17940	 5.53	 8.69E-07	 1.78E-06	
	21600	 5.53	 9.20E-07	 1.91E-06	
	108960	 5.52	 1.53E-06	 2.36E-06	
	180180	 5.53	 1.61E-06	 2.61E-06	
			 		




	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.959	 5.65E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.778E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.084E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.534E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.608E-10	 mol	min/m2s	
	  

















































Organic	Acid	Duplicates:						 Acetic	 Mineral:		 Fluorapatite	
	
      ACE-FLAP-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 2.68E-07	 1.22E-06	
	   7200	 3.98E-07	 1.34E-06	
	   10800	 6.43E-07	 1.54E-06	
	   14400	 7.58E-07	 2.07E-06	
	   17880	 9.20E-07	 1.80E-06	
	   21600	 9.20E-07	 1.87E-06	 	
  108960	 1.58E-06	 2.47E-06	 Diss.	Rate	Ca	(Kdiss)	 1.56E-09	 mol	min/m2s	
180180	 1.62E-06	 2.80E-06	 Diss.	Rate	P	(Kdiss)	 2.72E-09	 mol	min/m2s	
	      ACE-FLAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3660	 2.68E-07	 1.13E-06	
	   7200	 4.63E-07	 1.34E-06	
	   10860	 6.46E-07	 1.53E-06	
	   14400	 7.61E-07	 1.67E-06	
	   17940	 8.69E-07	 1.78E-06	
	   21600	 9.20E-07	 1.91E-06	
	   108960	 1.53E-06	 2.36E-06	 Diss.	Rate	Ca	(Kdiss)	 1.78E-09	 mol	min/m2s	






















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 5.56	 2.04E-07	 1.43E-06	
	7320	 5.56	 4.30E-07	 1.45E-06	
	10800	 5.58	 7.13E-07	 1.71E-06	
	14400	 5.57	 1.05E-06	 1.92E-06	
	18360	 5.59	 1.11E-06	 2.16E-06	
	21600	 5.56	 1.17E-06	 2.28E-06	
	122820	 5.57	 2.47E-06	 3.38E-06	





	  R	Square	 0.974	 6.52E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.937	 1.11E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.164E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.785E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 3.918E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 5.08E-10	 mol	min/m2s	
	  
















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.57	 2.80E-07	 1.47E-06	
	7320	 5.58	 6.55E-07	 1.70E-06	
	10800	 5.56	 7.97E-07	 1.91E-06	
	14460	 5.55	 9.97E-07	 1.94E-06	
	18420	 5.57	 1.18E-06	 2.26E-06	
	21720	 5.58	 1.42E-06	 2.62E-06	
	122940	 5.57	 2.56E-06	 3.55E-06	





	  R	Square	 0.954	 9.82E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.982	 5.98E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 2.442E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.676E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 4.057E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.717E-10	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Succinic	 Mineral:		 Fluorapatite	
	
      SUC-FLAP-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
  0	 B.D.	 B.D.	
	   3540	 2.04E-07	 1.43E-06	
	   7320	 4.30E-07	 1.45E-06	
	   10800	 7.13E-07	 1.71E-06	
	   14400	 1.05E-06	 1.92E-06	
	   18360	 1.11E-06	 2.16E-06	
	   21600	 1.17E-06	 2.28E-06	
	   122820	 2.47E-06	 3.38E-06	 Diss.	Rate	Ca	(Kdiss)	 2.16E-09	 mol	min/m2s	
178980	 2.52E-06	 3.70E-06	 Diss.	Rate	P	(Kdiss)	 3.92E-09	 mol	min/m2s	
	      SUC-FLAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 2.80E-07	 1.47E-06	
	   7320	 6.55E-07	 1.70E-06	
	   10800	 7.97E-07	 1.91E-06	
	   14460	 9.97E-07	 1.94E-06	
	   18420	 1.18E-06	 2.26E-06	
	   21720	 1.42E-06	 2.62E-06	
	   122940	 2.56E-06	 3.55E-06	 Diss.	Rate	Ca	(Kdiss)	 2.44E-09	 mol	min/m2s	




















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3540	 6.16	 1.79E-07	 6.74E-07	
	7020	 5.02	 3.22E-07	 9.01E-07	
	10740	 5.16	 4.58E-07	 8.32E-07	
	14580	 5.10	 4.58E-07	 9.37E-07	
	18480	 4.83	 6.38E-07	 1.06E-06	
	21780	 4.90	 6.93E-07	 1.01E-06	
	88260	 4.91	 1.06E-06	 1.22E-06	





	  R	Square	 0.772	 7.32E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.960	 4.29E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 7.227E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.965E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.883E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 1.918E-10	 mol	min/m2s	
	  


















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	0	 5.5	 B.D.	 B.D.	
	3540	 5.10	 1.07E-07	 7.15E-07	
	7020	 5.18	 3.94E-07	 8.38E-07	
	10800	 5.15	 3.94E-07	 8.50E-07	
	14580	 4.88	 5.86E-07	 8.97E-07	
	18540	 4.87	 5.86E-07	 9.77E-07	
	21780	 4.80	 6.97E-07	 1.02E-06	
	88260	 4.84	 1.01E-06	 1.30E-06	
	163560	 4.99	 1.10E-06	 1.30E-06	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.954	 2.63E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.886	 7.93E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 6.438E-10	 mol	min/m
2s	
	  Uncertainty	of	fit	 7.051E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.980E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.544E-10	 mol	min/m2s	
	  





Organic	Acid	Duplicates:						 Methylsulfonic	 Mineral:		 Fluorapatite	
	
      MES-FLAP-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 1.79E-07	 6.74E-07	
	   7020	 3.22E-07	 9.01E-07	
	   10740	 4.58E-07	 8.32E-07	
	   14580	 4.58E-07	 9.37E-07	
	   18480	 6.38E-07	 1.06E-06	
	   21780	 6.93E-07	 1.01E-06	
	
  88260	 1.06E-06	 1.22E-06	 Diss.	Rate	Ca	(Kdiss)	 7.23E-10	 mol	min/m2s	
163500	 1.10E-06	 1.31E-06	 Diss.	Rate	P	(Kdiss)	 1.88E-09	 mol	min/m2s	
	   
 
  MES-FLAP-D-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3540	 1.07E-07	 7.15E-07	
	   7020	 3.94E-07	 8.38E-07	
	   10800	 3.94E-07	 8.50E-07	
	   14580	 5.86E-07	 8.97E-07	
	   18540	 5.86E-07	 9.77E-07	
	   21780	 6.97E-07	 1.02E-06	
	   88260	 1.01E-06	 1.30E-06	 Diss.	Rate	Ca	(Kdiss)	 6.44E-10	 mol	min/m2s	





















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.12	 3.51E-08	 9.37E-07	
	7080	 5.20	 2.51E-07	 1.26E-06	
	10800	 5.10	 3.86E-07	 1.24E-06	
	14640	 4.96	 4.50E-07	 1.42E-06	
	18540	 4.64	 5.10E-07	 1.52E-06	
	21840	 4.76	 4.54E-07	 1.58E-06	
	88320	 5.14	 8.69E-07	 2.09E-06	





	  R	Square	 0.903	 8.15E-08	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.910	 6.55E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.337E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.189E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 2.111E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 3.827E-10	 mol	min/m2s	
	  


















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 4.85	 3.51E-08	 1.02E-06	
	7080	 4.73	 1.79E-07	 1.16E-06	
	10860	 4.97	 2.47E-07	 1.23E-06	
	14640	 5.21	 3.74E-07	 1.41E-06	
	18600	 4.77	 4.94E-07	 1.47E-06	
	21840	 4.76	 4.38E-07	 1.59E-06	
	88320	 4.82	 7.49E-07	 2.06E-06	
	163620	 5.02	 9.41E-07	 2.31E-06	
			 		




	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.918	 5.53E-08	
	  
     Diss.	Rate	Ca	(Kdiss)	 1.275E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 7.029E-11	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 1.655E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.472E-10	 mol	min/m2s	
	  
















































Organic	Acid	Duplicates:						 Inorganic	 Mineral:		 Fluorapatite	
	
      DI-FLAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 3.51E-08	 9.37E-07	
	   7080	 2.51E-07	 1.26E-06	
	   10800	 3.86E-07	 1.24E-06	
	   14640	 4.50E-07	 1.42E-06	
	   18540	 5.10E-07	 1.52E-06	
	   21840	 4.54E-07	 1.58E-06	
	   88320	 8.69E-07	 2.09E-06	 Diss.	Rate	Ca	(Kdiss)	 1.34E-09	 mol	min/m2s	
163560	 9.17E-07	 2.43E-06	 Diss.	Rate	P	(Kdiss)	 2.11E-09	 mol	min/m2s	
	      DI-FLAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 3.51E-08	 1.02E-06	
	   7080	 1.79E-07	 1.16E-06	
	   10860	 2.47E-07	 1.23E-06	
	   14640	 3.74E-07	 1.41E-06	
	   18600	 4.94E-07	 1.47E-06	
	   21840	 4.38E-07	 1.59E-06	
	   88320	 7.49E-07	 2.06E-06	 Diss.	Rate	Ca	(Kdiss)	 1.28E-09	 mol	min/m2s	





















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.64	 5.68E-07	 3.19E-06	
	7260	 5.66	 1.23E-06	 3.82E-06	
	10800	 5.66	 1.54E-06	 4.13E-06	
	14520	 5.69	 1.89E-06	 4.67E-06	
	18060	 5.70	 2.22E-06	 5.08E-06	
	21660	 5.65	 2.58E-06	 6.05E-06	
	115200	 5.76	 5.59E-06	 9.65E-06	





	  R	Square	 0.975	 1.79E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.983	 1.05E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 6.106E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.912E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 7.338E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.829E-10	 mol	min/m2s	
	  

















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 B.D.	
	3600	 5.60	 8.98E-07	 3.35E-06	
	7260	 5.66	 1.10E-06	 4.12E-06	
	10860	 5.58	 1.66E-06	 4.88E-06	
	14520	 5.65	 2.01E-06	 4.75E-06	
	18060	 5.65	 2.12E-06	 5.31E-06	
	21660	 5.62	 2.69E-06	 5.78E-06	
	115200	 5.67	 6.03E-06	 1.06E-05	





	  R	Square	 0.932	 2.52E-07	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.974	 1.20E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 5.109E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 6.933E-10	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 6.771E-09	 mol	min/m
2s	
	  Uncertainty	of	fit	 5.515E-10	 mol	min/m2s	
	  















































Organic	Acid	Duplicates:						 Mellitic	 Mineral:		 Fluorapatite	
	
      MEL-FLAP-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 5.68E-07	 3.19E-06	
	   7260	 1.23E-06	 3.82E-06	
	   10800	 1.54E-06	 4.13E-06	
	   14520	 1.89E-06	 4.67E-06	
	   18060	 2.22E-06	 5.08E-06	
	   21660	 2.58E-06	 6.05E-06	
	   115200	 5.59E-06	 9.65E-06	 Diss.	Rate	Ca	(Kdiss)	 6.11E-09	 mol	min/m2s	
182400	 9.82E-06	 1.19E-05	 Diss.	Rate	P	(Kdiss)	 7.34E-09	 mol	min/m2s	
	      MEL-FLAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3600	 8.98E-07	 3.35E-06	
	   7260	 1.10E-06	 4.12E-06	
	   10860	 1.66E-06	 4.88E-06	
	   14520	 2.01E-06	 4.75E-06	
	   18060	 2.12E-06	 5.31E-06	
	   21660	 2.69E-06	 5.78E-06	
	   115200	 6.03E-06	 1.06E-05	 Diss.	Rate	Ca	(Kdiss)	 5.11E-09	 mol	min/m2s	





















































     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3720	 5.48	 7.28E-07	 N/A	
	7260	 5.49	 4.32E-06	 N/A	
	10800	 5.49	 9.42E-06	 N/A	
	14460	 5.50	 1.37E-05	 N/A	
	18420	 5.51	 1.82E-05	 N/A	
	21900	 5.50	 9.12E-05	 N/A	
	85080	 5.78	 9.92E-05	 N/A	
	182220	 6.13	 1.28E-04	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.998	 3.79E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 8.377E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 2.268E-09	 mol	min/m2s	
	  



























     Mineral:	Fluorapatite	 Batch	ID:	Durango	 Specific	Surface	Area	(BET):	0.0321m2/g	
Initial	pH:	5.5		 Mineral	Mass:	0.1500	g	 Total	Surface	Area	(BET):	0.004815m2	
	     Time	(s)	 pH	 Moles	Released	(P)	 Moles	Released	(Ca)	
	
0	 5.5	 B.D.	 N/A	
	3720	 5.47	 5.84E-07	 N/A	
	7260	 5.47	 3.96E-06	 N/A	
	10860	 5.48	 8.72E-06	 N/A	
	14460	 5.50	 1.38E-05	 N/A	
	18420	 5.49	 1.98E-05	 N/A	
	21960	 5.51	 2.19E-05	 N/A	
	85080	 5.80	 6.42E-05	 N/A	
	182160	 6.16	 8.00E-05	 N/A	
			 		
	   Ca	Regression	Statistics	 		 Std.	Error	
	  R	Square	 N/A	 N/A	
	  P	Regression	Statistics	 		 Std.	Error	
	  R	Square	 0.990	 9.36E-07	
	  
     Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m
2s	
	  Uncertainty	of	fit	 N/A	 mol	min/m2s	
	  
     Diss.	Rate	P	(Kdiss)	 8.584E-08	 mol	min/m
2s	
	  Uncertainty	of	fit	 4.226E-09	 mol	min/m2s	
	  


























Organic	Acid	Duplicates:						 Oxalic	 Mineral:		 Fluorapatite	
	
      OXA-FLAP-1	
	     Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 7.28E-07	 N/A	
	   7260	 4.32E-06	 N/A	
	   10800	 9.42E-06	 N/A	
	   14460	 1.37E-05	 N/A	
	   18420	 1.82E-05	 N/A	
	   21900	 9.12E-05	 N/A	
	   85080	 9.92E-05	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	
182220	 1.28E-04	 N/A	 Diss.	Rate	P	(Kdiss)	 8.38E-08	 mol	min/m2s	
	      OXA-FLAP-D-1	
	  
 
  Time	(s)	 Moles	Released	(P)	 Moles	Released	(Ca)	
	   0	 B.D.	 B.D.	
	   3720	 5.84E-07	 N/A	
	   7260	 3.96E-06	 N/A	
	   10860	 8.72E-06	 N/A	
	   14460	 1.38E-05	 N/A	
	   18420	 1.98E-05	 N/A	
	   21960	 2.19E-05	 N/A	
	   85080	 6.42E-05	 N/A	 Diss.	Rate	Ca	(Kdiss)	 N/A	 mol	min/m2s	





























Mineral:	None Batch ID:	N/A Specific Surface Area (BET):	N/A 
 Initial pH:	5.5	 Mineral Mass:	0.000	g Total Surface Area (BET):	N/A 
 
      Sample	Blank	 Final	pH	 Initial	Moles	(P)	 Final	Moles	(P)	 Initial	Moles	(Ca)	 Final	Moles	(Ca)	
ACE-B-7	 5.51	 B.D.	 B.D.	 4.86E-07	 5.67E-07	
DI-B-27	 5.04	 B.D.	 B.D.	 3.87E-07	 5.12E-07	
SUC-B-6	 5.55	 B.D.	 B.D.	 5.24E-07	 6.36E-07	
DI-B-22	 5.26	 B.D.	 B.D.	 4.99E-07	 5.26E-07	
MES-B-5	 4.63	 B.D.	 B.D.	 6.22E-07	 6.66E-06	
DI-B-23	 4.66	 B.D.	 B.D.	 5.47E-07	 6.23E-07	
MEL-B-4	 5.61	 B.D.	 B.D.	 2.43E-06	 2.50E-06	
DI-B-24	 6.07	 B.D.	 B.D.	 8.09E-07	 7.57E-07	
OXA-B-4	 5.44	 B.D.	 B.D.	 n.d.	 n.d.	
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